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INTRODUCTION
Understanding systematic risks and systematic (risk) theories is a crucial thing for investors, creditors, shareholders, corporate managers, and also scholars. To make sound and precise investment decisions, to control systematic risk related to capital structure decisions, as well as to optimize profitability and firm's value, they require systematic risk analysis. In addition, they also need to expand their knowledge on the various variables that affect the relationship between financial leverage and systematic risk.
Sarmiento-Sabogal and Fallon (2005) made inference (as cited in Yagill, 1982) that the further development of the Modigliani-Miller (MM) theory of the firm's capital structure carried both theoretical and practical implications posed by Hamada (1969) ; it was Hamada (1969) who developed the relationship between the proposition of MM and the CAPM portfolio theory (Sharpe, 1964; Lintner, 1963) , which was basically derived from the previous portfolio theory initiated by Markowitz (1952) ; and Hamada (1969) had also shown how the role and implications of systematic risk in relation to leverage should be well noted.
In line with Kothari (2001, pp. 114-115) describing how firm-specific component can be used to jack up the power of the test, Hong and Sarkar (2007) state that systematic risk (beta) plays a vital role, especially in capital market literature. In event studies inspired by CAPM and efficient market hypothesis theories, systematic risk (beta) is the key component used to split between firm-specific effects and market-wide effects. The same thing is also true in the study of price-earnings relationships and earnings-response coefficients and also in accounting valuation models as proposed by Feltham and Ohlson (1995) and Ohlson (1995) . Overall, the accuracy of beta will determine the relevance level of values evolving from the model. Conclusively, we are now anxiously led to follow the way how the two domains of research areas covering systematic risks and leverage relate to each other. Many studies concerning capital structure (financial leverage) have tried to explore proxies for total business risk to explain financing decisions, on the one hand, while numerous examinations have also shown how a larger role of systematic risk have been played in theories either in asset pricing or in corporate financial decision making, on the other hand. Hence, the importance of distinct idiosyncratic and systematic risks in capital structure decisions is worth empirically examining in order to better understand the relationship between macro-economic frictions (systematic risk) and firm financing outcomes (leverage) (Schwert & Strebulaev, 2014 ).
The first research domain is the analysis of financial leverage determinants, among others, carried out by Gupta (1969) , Ferri and Jones (1979) , Kale, Noe, and Ramirez (1991) and others. In their findings, financial leverage is defined as dependent variables which are affected by various independent variables, such as size, growth, industry, business risks, and others. To date, this evidence is still consistent with the recent findings of, among others, Prime and Qi (2013), Cheng and Tzeng (2014) , Öztekin (2015) who concluded that the reliable determinants for leverage are firm size, tangibility, industry leverage, average leverage ratio, profits, liquidity, age, and inflation. Even more surprisingly, Qiu and La (2010) and also Schwert and Strebulaev (2014) find that systematic risk is a crucial determinant of corporate capital structure, supported by their findings that the dynamic capital structure models relate financing decisions to macro-economic factors. This will bring a further urge for more investigating the impact of systematic risk on corporate decisions. Overall, this results lead to the inference that systematic risk is one of the determinants of leverage.
Meanwhile, the researchers, on the other hand, who consider the systematic risk determinants as the second domain, and who examine a relation between two domains can be viewed on the findings of Hamada (1972) , Ben-Zion and Shalit (1975) , Mandelker and Rhee (1984) , Bowman (1979 Bowman ( , p. 1981 , Robichek and Cohn (1974) , Melicher and Rush (1974) , and Foster (1986). Although some researchers find that intrinsic business risk (i.e., the demand volatility of a firm's output due to macroeconomic conditions) is the main component of market beta (e.g., Griffin & Dugan, 2003; Mensah, 1992; Chung, 1989) , most literatures acknowledge the impact of financial-and-operating leverage on market beta (e.g., Mandelker & Rhee, 1984; Gahlon & Gentry, 1982; Hill & Stone, 1980; John & Reisman, 1994; Schlueter & Sievers, 2013, etc.) . To summarize, systematic risks (beta) are influenced by operating leverage, size, dividends, unexpected earning co-variability, business lines, and specifically financial leverage; and this comes to the opposite insight that financial leverage is one of the determinants of systematic risk (beta). Hence, this leads to the causality puzzle of the correlation between financial leverage and systematic risk that needs to be re-examined in this research.
Despite a variety of those research findings of determinants on either financial leverage or systematic risk, some other inconclusive arguments still exist, especially on the resulted signs (positively or negatively) of the relation, on its inter-relationship among several variables related to beta, and on some variables linked to it. In addition, the results of the prior studies (related to both the first and second domain) conclude that there are two independent variables that consistently affect financial leverage (see Gupta, 1969; Ferri & Jones, 1979) and beta (see Ben-Zion & Shalit, 1975; Lev, 1974; Mandelker & Rhee, 1984) , i.e., size and operating leverage. While the other conclusions are that industries also affect the correlation between financial leverage and systematic risk or beta (Martikainen, 1993; Melicher, 1974) , except for the findings of Martikainen (1993) in the pure manufacture industry, most researchers show consistency of the positive correlation between financial leverage (as independent variables) and beta (as the dependent variable).
In addition to the reasons above, the writer knows that in Indonesia, some researchers investigating this issue show that first, the results are inconsistent 1 (see, among others, Budiarti, 1996; Muljono, 2002; Oktiyatun, 2012; Retnaningdiah, 2003; Soviani, 2015; Sufiyati, 1997) and second, the analysis are still focused on the main-effect variables which influence beta, including financial leverage. In addition, the interaction among independent variables that affect systematic risk cannot be well hypothesized.
Given the above explanation, the aim of this research is to analyze the causality puzzle on the correlation between financial leverage and systematic risk or beta. Financial leverage is usually considered as a proxy of risk derived from company's financial data, representing the financial decision outcome, and as a domain that has distinctive determinants; while, on the other hand, beta is perceived as a proxy of risk coming from the market, representing macro-economic frictions that has some other determinants. Unfortunately, most researchers, however, have not yet sought to intensively explore the variables that affect the beta-and-financial leverage relationship both cross-sectionally and inter-temporally in a synergetic way. Furthermore, the aim of this research is also intended to empirically examine the relation's sensitivity cross-sectionally and temporally between financial leverage and systematic risk (beta) originating from the three variables: size (large and small), operating leverage (high and low), and industry (homogeneous and heterogeneous), and to test whether the relation between financial leverage and systematic risk is inter-temporally unidirectional or bidirectional.
The remainder of this paper is organized as follows: section 1 reviews prior literature and develops the hypothesis, while section 2 outlines the research methods. The results and discussion are presented in section 3, while conclusion is provided in the last section. 1 Even if, in Indonesia, the findings of Oktiyatun (2012) and Masrendrea, Dananti, and Nany (2010) prove that financial leverage positively influences systematic risk (beta), which is contrary to Soviani (2015) concluding that financial leverage negatively affects the systematic risk (beta), the results of Muljono (2002) , Retnaningdiah (2003) , Sadalia (2003) , Dwiarti (2009) and Rochani (2010) show that financial leverage does not affect systematic risk (beta). While the positive and significant influence of operating leverage on beta can also be found in the study of Lev (1974) Rajan and Zingales (1995) . Larger firms, because of more diversified and less probability of bankruptcy, will be less risky than smaller ones; larger firms can more easily gain access to the stock market than smaller ones. Whereas, when linking size to beta, Lee and Hooy (2012) -particularly for Asian airline industry data -and Di Biase and D'Apolito (2012) also find the positive relationship; however, some results indicate ambiguity. Thus, as a moderating variable, different size of firms may affect the sensitivity of the relationship between financial leverage and beta. Thus the hypothesis to be tested is as follows:
LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
H1: The strength of the correlation between financial leverage and systematic risk will be higher for the smaller firms than for the bigger ones, and vice versa.
In addition, industries are also suspected to affect the relation's sensitivity between financial leverage and beta (Melicher, 1974; Martikainen, 1993; Wolfgang, Menzel, & Schröder, 2016 ). In the sample that comprises a mixture of three industries, such as manufacturing, transport and trade, the results denote that operating and financial leverage positively and significantly affect systematic risk, but if the sample only consists of pure-manufacture industry (higher homogeneity), the results show that financial leverage negatively affects the systematic risk. As a result, the hypothesis below can be stated as follows:
The strength of the correlation between financial leverage and systematic risk will be negatively higher for a group of relatively more homogeneous industries than of relatively more heterogenous ones, and vice versa.
To build a hypothesis related to the effect of operating leverage in relation to financial leverage, the previous findings in the relation between operating leverage and financial leverage or between operating leverage and systematic risk have to be considered, because both correlations show the opposite. The high operating leverage will decrease financial leverage (Ferri & Jones, 1979) , but increase systematic risk (Lev, 1974; Mandelker & Rhee, 1984) ; furthermore, the low operating leverage will increase financial leverage, but decrease systematic risk. Thus, the following two competing hypotheses can be explained as follows:
H3a: The strength of the correlation between financial leverage and systematic risk will be higher for the increased operating leverage than otherwise.
H3b: The strength of the correlation between financial leverage and systematic risk will be higher for the decreased operating leverage than otherwise.
Thus, the conceptual framework for hypotheses 1, 2, and 3 to be cross-sectionally analyzed in this research can be portrayed in Figure 1 .
Meanwhile, in terms of inter-temporal relationship between financial leverage and beta, causality analysis between beta and financial leverage should be examined. The reasons can be highlighted as follows: first, beta that is the measure of the volatility of the stock market price is a systematic risk. This means that the movement of stock prices is influenced by market price movements. Meanwhile, the sales and purchase mechanisms follow the law of supply and demand in the stock market. If demand increases, prices tend to increase; conversely, if supply increases or demand decreases, prices will fall.
Demand, according to the micro-economic theory, is a function of preference, number of customers, consumer's income, the price of related or substituted goods and expectation. In this context, demand for stocks, for example, can be affected by many factors, among others, the preference and expectations of the buyer (investor). In relation to the preference and the expectation, as buyers, the investors have to take into account the performance and the durability of companies which form the expectations to decide their own reasonable price (Wijaya, 1999 , pp. 106-111).
To make an expectation of the company's value, all risks attached have to be calculated, including the level of debt that must be paid and the ability to pay for. Those are reflected on the level of financial leverage. With this expectation, the stock market will be aggregatively driven up and down. Because the individual stocks are shared as inputs in the market, it is sure that the individual stock prices will be also affected by market prices, a part of which is indicated by the strength of beta.
Second, financial leverage will be expected by investors as a sign of risk influencing the assessment of the price which eventually and aggregatively forms market prices through bid and ask market mechanisms (auction market). The shares reflecting the high financial leverage will be considered as highly risky, aggregatively affect the market price, and then influence the stock's systematic risk. Another plausible explanation comes from Gahlon and Gentry (1982) who suggest that systematic risk should be estimated through models of real-asset risk measures. They consider DOL (degree of operating leverage) and DFL (degree of financial leverage) as the determinants of systematic risk originating from real-asset risk measures as a critique for current approach in estimating beta (systematic risk). This is the reasons why causal correlation between financial leverage and beta should be empirically scrutinized. Thus, the above explanations lead to hypothesis 4 and the following conceptual framework (Figure 2 ). H4a: The relation between systematic risk and financial leverage is symmetrical or bidirectional (two-way).
H4b: The strength of the relation between systematic risk and financial leverage will be higher when moderated by the operating leverage and the size of the company, and vice versa.
Upon identifying the sensitivity toward the relationship between financial leverage and systematic risk, it is easy for the decision makers, i.e., both the principals (investors and share-holders) and the agents (managers) to make a decision. As Gahlon and Gentry (1982, p. 15) points out in their criticism of current beta estimation: "it masks the important fact that firms make decisions about how to operate in the factor and product markets of the real economic sector", real-asset risk measures such as operating leverage, financial leverage, including size (Lee & Hooy, 2012) will be the important determinants of systematic risk instead.
RESEARCH METHODS
Cross-sectional data collected from the Indonesian Stock Exchange during the two years have to meet several criteria of purposive sampling as follows: 1) the sample data are taken from the three industry categories; they are: basic chemicals industry, service industry, trade and real estate and consumer goods industry and various industries, and 2) financial statements have been prepared per December 31, for two years (2012-2013). The financial statement data has a report date at the end of December every year. Meanwhile, the data have been inter-temporally collected from the Indonesian Stock Exchange for nine years starting from 2006 to 2014, and must meet several criteria as follows: 1) market data (beta) are taken from the end of the quarter, and 2) the data have the quarterly financial statements.
To test the hypotheses 1, 2, and 3, the samples that meet the criteria will be analyzed using regression models:
2.1. Cross-sectional models with interaction Upon that procedures, the sensitivity of the correlation between financial leverage or the other variables and beta because of the identified moderating variables can be seen through the significant coefficient of each moderating variables. Table 1a and 1b show that the adjusted-beta standard deviation for three industry categories is very small. Thus, the adjusted-beta variations are smaller than non-adjusted beta. Similarly to financial leverage, the variations among industries do not describe the significant variations. There is a significant distinction appearing in assets and operating leverage in the cross-sectional data, and in assets on the temporal data.
RESEARCH RESULTS AND DISCUSSION

Descriptive statistics
The results and discussion
Test i ng H1, H2, and H3: Table 2 refers to the three splitted models (model 1, 2, and 3) and TS − is the total sales in period t and the previous period; 4) financial leverage, indicating how far the firm's asset is financed by debt (liabilities), and usually based on the ratio between total debt and total equity (debt-to-equity ratio) or using degree of financial leverage ( ),
DFL that is, the percentage change of quarterly earning after tax
( )
EAT divided by quarterly EBIT percentage change (Brigham & Weston, 1990) ; beta or systematic risk, measured by its sensitivity of a stock to market movements (Elton & Gruber, 1995) or the systematic-risk measure of relative security or portfolio to market risk (Hartono, 1998) , using the 60-month returns as suggested by Gonedes (1973) . However, because the data are already available in PDBE UGM Yogyakarta, the beta sources were taken from PDBE UGM . The data are categorized into two: adjusted beta and unadjusted beta. ** Significant at 5% level. * Significant at 10% level.
of the company negatively affects the correlation between the financial leverage and beta. The result indicates that the independent variable does not account for a significant amount of beta ( )
This also means that this model does not successfully support hypothesis 1, as documented by Francis (1986) and Elton and Gruber (1995, p. 149) , that the large-scale companies indicate less risk than the small-scale companies. Larger-scale companies are easier to get access to the capital markets than otherwise.
Panel B shows the regression results of the correlation between financial leverage and beta when moderated by the operating leverage. The results show that the model test does not successfully support hypothesis 3 because of -value p indicating 0.635. Some empirical literatures show that the correlation between financial leverage and operating leverage is negative while operating leverage and systematic risk show positive correlation. A high operating leverage causes the decreased financial leverage (Ferri & Jones, 1979) , but the increased systematic risk (Lev, 1974; Mandelker & Rhee, 1984) , while the low of operating leverage will increase financial leverage, but decrease systematic risk.
Meanwhile, panel C illustrates how the industrial factors moderate the correlation between financial leverage and beta. The results also show that the model is successful to marginally support hypothesis 2 on the level of 0.05 or significant at the level of 0.1 ( )
This means that the moderating effect of industry (high or low levels of homogenity) significantly exists on the correlation between financial leverage and beta at the level of 0.05 (i.e., 0.004). When the industry is, however, splitted from industrial services, trade, as well as real estate and others, the result is not significant. Hence, this result is consistent with the findings of Martikainen (1993).
Given Table 3 , it is indicated that hypotheses 1, 2, and 3 are examined simultaneously in one model, which includes all independent variables (i.e., size, operating leverage and industrial factors), and its interaction with financial leverage. The results report the evidence that the model is significant at the significant level of 0.05 ( ) -value 0 031 p .. = Both interaction variables, i.e., the interaction between operating leverage and financial leverage, and also the industry, which are splitted from consumer good industry and the various industries and others, and the financial leverage can signifi- cantly explain the variations of beta or systematic risk consecutively at 0.093 and 0.000 levels. This means that the results support hypotheses 2 and 3, while hypothesis 1 is not supported.
In summary, the test results cross-sectionally support hypotheses 2 and 3 which are successfully demonstrated using a unified-interaction model (model 4). This model indicates that, first, the effect of operating leverage and the industrial factors significantly affect the correlation between systematic risk and financial leverage; second, the influence of industrial factors is very strong when the industry is differentiated between consumer goods industry as well as various industries and other industries.
These results confirms the findings of Mandelker and Rhee (1984), providing evidence that operating and financial leverage are negatively correlated, and the correlation between the two variables is more negative for riskier firms. Alternatively, this also illuminates the findings of empirical results of risk summarized by Ryan (1997) addressing the distinction between sources of operating risk as factors affecting the contribution margin and risk multipliers as factors affecting the magnitude of fixed costs. In this context, the industry effect may be a surrogate for one factor affecting the contribution margin. The industry effect can be influential in the variability of quantities and prices of either outputs or inputs, resulting in a level of contribution margin variance.
In addition, these results also empirically support Bowman's (1979) findings that systematic risk is directly linked to financial leverage and accounting beta. Although Bowman (1979) demonstrates that there is no direct relationship between systematic risk and other variables, such as earnings variability, dividends, size and growth, he does not ignore the empirical results showing that systematic risk has not only linked to leverage, but also those variables, such as earnings variability, dividends, size and growth (Beaver et al., 1970) . The significant empirical results of the relationship between systematic risk and the other accounting variables except for leverage may occur as the variables being tested is most likely a surrogate for another variable, e.g., dividend payout being a surrogate for accounting beta, or that causality may be operating in the opposite direction from that being hypothesized.
Additionally, Bowman (1980) also demonstrates that systematic risk is a function of business risk and financial risk. Because of some measurement problem in capturing business risk, empirical findings has shown that systematic risk is linked to many measures of accounting based risks as surrogates for business risk, including industry effects as empirically evidenced in this study.
Testing H4:
To test the estimation of causality inter-temporally in hypothesis 4, the steps are based on the standard estimation procedures, which includes two-step evaluations. The first one is to test the stationary and the degree of integration for the variables: 2
BETA ( ) ,
ADJUSTED BETA TOTALASSET and UMTOTAL (financial leverage). The stationary test is conducted to examine whether or not the series or the row of variables in model (beta, total assets (size), financial leverage, and operating leverage) are stationary. The stationary condition is the requirement before further Notes: a Lag/Lead only as a comparison, not optimal point. *** Significant at 1% level. ** Significant at 5% level. * Significant at 10% level.
2 These findings for this corrected beta (not reported for the uncorrected beta which provides approximately the same results) shows that the measurement of beta is still debatable, especially adjusted-beta. Hartono and Surianto (1999) state that four lag and four leads are characterizing the beta phenomena at IDX. The adjustment of beta is very conditional depending on how active the market is at that time: the more active the market is, the less needed the adjustment will be, and the less active it is, the more needed the adjustment according to the average of inactivity will be.
analyzing time-series data in order that the use of OLS to estimate variables is not spurious (false).
The results of the stationary test can be viewed in Table 4 . Table 5 ). .., jn = are successfully rejected. This can be seen from the coefficient values of the lag and lead variables for both model 6 and model 8 which are significant. This means that causality in accordance with the third criteria, i.e., the causality correlation between and systematic risk (beta) and financial leverage, is bidirectional, supporting hypothesis 4a.
Meanwhile, for hypothesis 4b, the test results of Wald test show that two conditional variables (operating leverage and size) do not significantly affect the causal correlation between the two variables, i.e., financial leverage and beta. For all models in the Table 2 , the -value p of Wald test is not significant. This means that the two conditional variables (operating leverage and size) can be actually removed because they are not structurally influential in the model. This finding is not consistent with the conceptual clarification of Gahlon and Gentry (1982) , stating that financial leverage and operating leverage are the determinants of the systematic risk.
These results means that the bidirectional causality should be used as a basis to estimate and to make a policy that the correlation between beta and financial leverage is complementary. In the expectation to the value of the company, all risks attached to it have to be calculated, including the level of debt that must be paid and the ability to pay for them, that is, reflected from the amount of the financial leverage. Given the expectation, the stock market price will be aggregatively driven up and down. Because the individual stocks are the inputs of shares in the market, the price of individual stock prices will also be affected by the market price. Hence, the findings of the bidirectional causality correlation between systematic risk (beta) and financial leverage are a reflection of actual correlation form of the demand and the supply in the market that can form the equilibrium price.
Referring to these findings, however, the conditional variables expected to take effect the causality correlation between beta and financial leverage are not supported. This is most likely caused by the weaknesses of the emerging capital market, where there are still non-synchronous trading and insider trading rules which are not clear. For instance, to compare with Lee and Hooy (2012) who find the positive correlation between size and beta for nonAsian data, large-scale companies that should have negatively linked to beta do not occur in Indonesia. The large-scale companies are usually subject to a political action; thus, their market price fluctuation is in line with its still sensitivity to political issues.
CONCLUSION
Cross-sectionally, this result does not support the moderating effect of size on the correlation between financial leverage and systematic risk. This result, however, is consistent with the results of Sufiyati (1997), Qiu and La (2010) , and Soviani (2015) where some of her results show that financial leverage is negatively related to beta. The negative correlation between financial leverage and systematic risk is confirmed, and strongly moderated by the industry and operating leverage (to some extent), supported by Bowman (1979) , Mandelker and Rhee (1984) , and also Ryan (1997). In spite of the significant results, however, the coefficients of financial leverage, operating leverage, and industry on the main effects show inconsistent signs.
Inter-temporally, the financial leverage is symmetrically (bidirectionally) related to beta (systematic risk). This means that both variables have two-way causality correlation. The high (or low) level of beta can affect and cause the high (or low) level of financial leverage, and on the contrary, the high (or low) level of financial leverage can affect and cause the high (or low) level of beta. However, in contrast to the prior studies from Gahlon and Gentry (1982) and Lee and Hooy (2012) , the two conditional variables (operating leverage and size) do not significantly affect the causality relation between beta and financial leverage when using inter-temporal data. This study contributes to the new insight that financial leverage and beta are the two variables with bidirectional causality, showing that risks from both fundamental (financial/micro-economy) and market (macro-economy) are tightly linked to each other inter-temporally (in the long run). In addition, practitioners, academicians, and also policy makers need to always consider the two strands of risks as one unit when making business and economic policies or when examining other empirical test of business or economic risk. 
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